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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely prevent deterioration of 
a battery in a control device of an electric automobile. 
SOLUTION: The control device of the electric automobile 
equipped with at least an electric motor 3 to drive traveling 
wheels comprises a battery charging rate detecting means la 
detecting a battery charging rate of a battery 1 supplying power 
to the electric motor 3 or a parameter correlated with the 
charging rate, a vehicle speed detecting means 8 detecting a 
vehicle speed of the electric automobile, and a regenerative 
brake force control means 7a controlling a regenerative brake 
force of the electric motor 3 based on information detected by 
the battery charging rate detecting means 1 a and information 
detected by the vehicle speed detecting means 8. 
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* NOTICES * 

iTPO and NCIPI are not responsible £or amy 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the control unit of the electric vehicle which offered the motor at least as a driving gear of the 
wheel for transit A dc-battery charging rate detection means to detect the parameter correlated with the 
charging rate or this charging rate of a dc-battery which supplies power to this motor, The control unit of an 
electric vehicle characterized by offering a regenerative-braking force-control means to control the 
regenerative-braking force of this motor based on a vehicle speed detection means to detect the vehicle 
speed of this electric vehicle, and the detection information on this dc-battery charging rate detection means 
and the detection information on this vehicle speed detection means, and being constituted. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control xmit of an electric vehicle which controls the 
regenerative-braking force of a motor in the electric vehicle which offered the motor at least as a driving 
gear of the wheel for transit. 
[0002] 

[Description of the Prior Art] Conventionally, the electric vehicle which obtained the driving force of a car 
with the motor (motor) is developed / put in practical use. There is a hybrid electric vehicle which obtained 
the driving force of a car as an automobile which offered such a motor combining the thing, and the internal 
combustion engine (engine) and motor (motor) which offered only the motor as a driving source (these are 
hereafter called electric vehicle collectively). 

[0003] In such an electric vehicle, charge of a dc-battery is performed by the so-called regenerative braking 
in order to aim at extension of the distance of the car per 1 charge which can be run. This regenerative 
braking can be performed by changing a motor to generation-of-electrical-energy actuation, it brakes, 
collecting the rotational energy of a driving wheel as electrical energy through a motor, and it is controlled 
so that treading in of a brake pedal is interlocked with, for example, tiie regenerative-braking force occurs. 
[0004] However, since there is a possibility that a dc-battery may deteriorate when the big regenerative- 
braking force is generated in case a dc-battery is charged by regenerative braking in this way, the technique 
which controls the regenerative-braking force according to the condition of a dc-battery is developed 
variously. As such a technique, there are a technique (conventional technique 1) indicated by the JP,08- 
140203, A (Japanese Patent Application No. 06-271009) number official report and a technique 
(conventional technique 2) indicated by JP, 10-4602, A, for example. 

[0005] When dc-battery temperature is higher than a reference value, he is trying to prevent making it fall to 
the rise of dc-battery temperature with the limiting value of the regenerative-braking force, and a dc-battery 
being charged with superfluous power at the time of the elevated temperature of a dc-battery, and being 
damaged with the conventional technique 1, using dc-battery temperature as a parameter of dc-battery 
degradation. Moreover, degradation extent of a dc-battery is judged based on the current and electrical 
potential difference of a dc-battery which were detected, the regenerative-braking force is controlled by the 
conventional technique 2 the optimal according to this degradation extent, and reinforcement of a dc-battery 
is attained. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the following technical problems occur with the 
conventional technique mentioned above, that is, degradation of the dc-battery by charge — battery voltage - 
- being excessive (battery voltage becoming high too much) — it is the direct cause, and even if it controls 
the regenerative-braking force according to dc-battery temperature like the conventional technique 1 for this 
reason, there is a possibility that a dc-battery may deteriorate more excessively [ battery voltage ]. 
[0007] Moreover, with the conventional technique 2, since charge is surely performed at the time of braking 
even if a defect is in a dc-battery so that drawing 8 of an official report may also show, battery voltage fault 
size cannot necessarily be prevented. Moreover, the conventional technique 2 presumes degradation extent 
of a dc-battery based on the current and electrical potential difference of a dc-battery which were detected as 
mentioned above, and since it is what controls regenerative braking the optimal according to this 
degradation extent, and attains reinforcement of a dc-battery, it will control in consideration of battery 
voltage as a result, however — if the responsibility of a control system is bad even if it controls the 
regenerative-braking force based on this, after detecting an electrical potential difference especially at the 
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time of braking initiation, since the vehicle speed is high and the generation-of-electrical-energy force by 
regenerative braking is large control delay — battery voltage — there is a possibility that it may become 
excessive and a dc-battery may deteriorate. 

[0008] in addition, to JP,1 1-69507, A In the condition that below the predetermined value carried out [ the 
vehicle speed ] an abbreviation halt When the amoxmt of accumulation of electricity is smaller than the 
specified quantity, while only a predetermined value reduces a target engine speed While performing current 
control of a motor generator and reducing the charge to accumulation-of-electricity equipment so that the 
regenerative-braking torque corresponding to this target engine speed may be generated When the variation 
of the amotmt of accumulation of electricity becomes negative, the technique which reduced the power 
consumption of electric load so that the charge- and-discharge income and outgo of accumulation-of- 
electricity equipment might serve as abbreviation 0 is indicated. It enables it to reduce the engine noise for 
charge, and vibration with this technique, the vehicle speed preventing the lack of the amoxmt of 
accumulation of electricity of accumulation-of-electricity equipment in the condition that below the 
predetermined value carried out an abbreviation halt, by the above control. However, this technique was not 
what prevents battery voltage fault size. 

[0009] It was originated in view of such a technical problem, and this invention aims at offering the control 

unit of an electric vehicle which enabled it to prevent degradation of a dc-battery certainly. 

[0010] 

[Means for Solving the Problem] for this reason, in the control unit of the electric vehicle of this invention 
The parameter correlated with the charging rate or charging rate of a dc-battery which supplies power to a 
motor with a dc-battery charging rate detection means is detected, and the vehicle speed of an electric 
vehicle is detected by the vehicle speed detection means. With a regenerative-braking force-control means 
Regenerative braking is performed based on the detection information on a dc-battery charging rate 
detection means, and the detection information on a vehicle speed detection means, and the regenerative- 
braking force of a motor is controlled so that a dc-battery does not deteriorate, even if the electrical potential 
difference of a dc-battery rises. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 and drawing 2 are drawings showing the control unit of the electric 
vehicle as 1 operation gestalt of this invention. First, explanation of the electric vehicle equipped with this 
control unit constitutes this electric vehicle here as a series type hybrid electric vehicle (only henceforth an 
electric vehicle) which offered the motor (motor) which drives the driving wheel (wheel for transit) of a car, 
and the engine chiefly used as a power source of supply of this motor. 

[0012] That is, as shown in the series type hybrid electric vehicle of this operation gestalt at drawing 1 , a 
dc-battery 1 is carried and the dc-battery 1 is electrically connected to the motor (motor) 3 through the 
inverter 2. The motor 3 is connected with the driving wheel (wheel for transit) 4 side of a car, and a car runs 
with the driving force of a motor 3. Moreover, the engine 5 is also formed in the car and the generator 6 
which supplies power to a dc-battery 1 and a motor 3 is mechanically connected with the output side of this 
engine 5. And the power according to the load of a generator 6 occurs because a generator 6 drives with an 
engine 5. 

[0013] Moreover, various kinds of sensors of dc-battery charging rate sensor (dc-battery charging rate 
detection means) la or speed sensor (vehicle speed detection means) 8 grade which carry out direct 
detection of the charging rate SOC of a dc-battery 1 to this car are formed, and these sensors are connected 
to ECU (electronic control unit)?. And based on the detection information on each sensors, actuation of a 
motor 3 or engine 5 grade is controlled by ECU7. 

[0014] In addition, dc-battery charging rate sensor la is constituted by the sensor which carries out direct 
detection of the charging rate of a dc-battery 1 here. Of course, the sensor which detects parameters, such as 
a current addition value correlated with a dc-battery charging rate, as dc-battery charging rate sensor (dc- 
battery charging rate detection means) la may be formed, and you may constitute so that a dc-battery 
charging rate may be calculated by ECU? based on the detection information from this sensor. 
[0015] Moreover, although a speed sensor 8 detects the rotational speed of the output shaft of a motor 3 as a 
parameter correlated with the vehicle speed V and the vehicle speed V calculates it by ECU? based on this 
rotational speed, you may make it presume the vehicle speed V from wheel speed here. Now, regenerative- 
braking force-control means ?a is prepared in ECU?, and this control device offers dc-battery charging rate 
sensor la, a speed sensor (vehicle speed detection means) 8, and this regenerative-braking force-control 
means ?a, and is constituted. 
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[0016] As mentioned above as a conventional technique, it is controlled by the electric vehicle by braking, 
changing a motor to generation-of-electrical-energy actuation, and collecting the rotational energy of a 
driving wheel as electrical energy through a motor in order to aim at extension of the distance of the car per 
1 charge which can be run (regenerative braking) so that charge of a dc-battery is performed, for example, 
treading in of a brake pedal is interlocked with and damping force occurs. Regenerative-braking force- 
control means 7a controls actuation of a motor 3 through an inverter 2 so that it may perform such 
regenerative braking. 

[0017] Regenerative-braking force-control means 7a Moreover, a regenerative-braking force limiting value 
decision means Offer 7b and limiting value decision means 7b determines the regenerative-braking force 
limiting value PLIM based on the detection information on dc-battery charging rate sensor la, and the 
detection information on a speed sensor 8. (It is only hereafter called a limiting value decision means) The 
regenerative-braking force of a motor 3 is restricted to getting into a brake pedal, and abbreviation 
coincidence so that the regenerative-braking force limiting value PLIM may not be exceeded. Limiting 
value decision means 7b determines the regenerative-braking force limiting value PLIM here according to 
the three-dimension map memorized beforehand as shown in drawing 2 . 

[0018] Here, when the regenerative-braking force limiting value PLIM is explained, the regenerative- 
braking force limiting value PLIM is the maximum of the regenerative-braking force in which a dc-battery 1 
does not deteriorate even if a dc-battery 1 is charged and battery voltage rises by performing regenerative 
braking. Therefore, since the rotational energy collected from a driving wheel 4 as electrical energy through 
a motor 3 increases and battery voltage comes to rise quickly when regenerative braking is performed so 
that the vehicle speed V is hi^ even if it makes the regenerative-braking force of the same magnitude act, 
as shown in drawing 2 , according to the increment in the vehicle speed V, the regenerative-braking force 
limiting value PLIM is decreased. Moreover, since battery voltage becomes high so that the dc-battery 
charging rate SOC (it omitted and is written as Dc-battery SOC in drawing 2 ) is large even if it makes the 
regenerative-braking force of the same magnitude act, according to the increment in the dc-battery charging 
rate SOC, the regenerative-braking force limiting value PLIM is decreased that the rise of the battery 
voltage by the regenerative-braking force should be controlled at this rate. 

[0019] In addition, the correlation of such the vehicle speed V, the dc-battery charging rate SOC, and the 
regenerative-braking force limiting value PLIM is analyzed by simulation or the bench test. Since the 
control unit of the electric vehicle as 1 operation gestalt of this invention is constituted as mentioned above, 
£is it is the following, regenerative-braking control is performed. That is, if it gets into a brake pedal, 
according to the vehicle speed V detected by the dc-battery charging rate SOC detected by dc-battery 
charging rate sensor la and the speed sensor 8, the regenerative-braking force limiting value PLIM will be 
determined according to the map shown in drawing 2 by limiting value decision means 7b. And actuation of 
a motor 3 is controlled by regenerative-braking force-control means 7a through an inverter 2 so that the 
regenerative-braking force does not exceed this regenerative-braking force limiting value PLIM. Under the 
present circumstances, when brake-force (brake force determined according to amount of treading in of 
brake pedal) P which a driver requires exceeds the regenerative-braking force limiting value PLIM (i.e., 
when the bigger damping force P than the regenerative-braking force limiting value PLIM is needed), the 
insufficiency of the regenerative-braking force limiting value PLIM to damping force P is compensated by 
the service brake. 

[0020] According to the vehicle speed V and the dc-battery charging rate SOC, when generating the 
predetermined regenerative-braking force, whether only in which, battery voltage rises predicts the 
regenerative-braking force limiting value PLIM, and it is determined. That is, the upper limit of the 
regenerative-braking force in which a dc-battery 1 does not deteriorate even if it charges a dc-battery 1 by 
regenerative braking and battery voltage rises is predicted, and this upper limit is made into the 
regenerative-braking force limiting value PLIM. 

[0021] Thus, in case according to this control device it gets into a brake pedal and regenerative braking is 
performed by the motor 3, the upper limit of the regenerative-braking force in which a dc-battery does not 
deteriorate by electrical-potential-difference fault size even if it performs regenerative braking according to 
the vehicle speed V and the dc-battery charging rate SOC is determined as regenerative-braking force 
limiting value PLIM, and actuation of a motor 3 is controlled so that the regenerative-braking force does not 
exceed this regenerative-braking force limiting value PLIM. 

[0022] namely, — since the regenerative-braking force is controlled paying attention to the battery voltage 
which is the direct cause of degradation of a dc-battery 1 — exact ~ battery voltage fault size — it can 
prevent — and treading in and abbreviation coincidence of a brake pedal ~ battery voltage ~ since the 
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regenerative-braking force is restricted in precedence so that it may not become excessive, even if it is the 
case that the responsibility of a control system is bad, control delay over the regenerative-braking force is 
not produced Therefore, there is an advantage that degradation of a dc-battery can be controlled certainly. 
[0023] In addition, the control unit of the electric vehicle of this invention is not limited to an above- 
mentioned operation gestalt, but can perform deformation various in the range v^hich does not deviate from 
the meaning of invention, for example, with an above-mentioned operation gestalt, as shown in drawing 2 , 
the regenerative-braking force limiting value PLIM is always set up more greatly than 0 --**** (in case = 
braking is performed, regenerative braking is surely performed and charge of a dc-battery 1 is performed) — 
When the vehicle speed V or the dc-battery charging rate SOC is high, you may constitute so that charge of 
a dc-battery 1 may not be performed by regenerative braking, as the regenerative-braking force limiting 
value PLIM is set as 0. Thereby, there is an advantage that degradation of the dc-battery 1 by electrical- 
potential-difference fault size can be prevented now much more certainly. 

[0024] Moreover, although the regenerative-braking force limiting value PLIM is determined according to 
the vehicle speed V and the dc-battery charging rate SOC according to a map as shown in drawing 2 , 
limiting value decision means 7b may be constituted as the regenerative-braking force limiting value PLIM 
determined according to the vehicle speed V and the dc-battery charging rate SOC not in a map but in the 
operation expression memorized beforehand. Moreover, although the above-mentioned operation gestalt 
explained the example which applied the control device of the electric vehicle of this invention to the series 
tj^e hybrid electric vehicle, it is also possible to apply to a parallel type hybrid electric vehicle and the 
electric vehicle with which only a motor is used as a driving source of a driving wheel. 
[0025] 

[Effect of the Invention] as explained in full detail above, even if a regenerative-braking force-control means 
performs regenerative braking according to the control device of the electric vehicle of this invention — 
battery voltage — the regenerative-braking force of a motor is controlled so that the upper limit of the 
regenerative-braking force it is weak to it being excessive is predicted based on the detection information on 
a dc-battery charging rate detection means, and the detection information on a vehicle speed detection 
means and does not exceed this upper limit, that is, the regenerative-braking force controls paying attention 
to the battery voltage which is the key factor of dc-battery degradation — having — and battery voltage ~ 
since it is restricted in precedence so that it may not become excessive, even if it is the case that the 
responsibility of a control system is bad, there is an advantage that degradation of a dc-battery can be 
prevented certainly. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Translation done.] 
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